Identification of protein phosphatases-1 and 2A and inhibitor-2 in oocytes of the starfish Asterias rubens and Marthasterias glacialis.
Protein phosphatases present in the particulate and soluble fractions of oocytes of the starfish Asterias rubens and Marthasterias glacialis have been classified according to the criteria used for these enzymes from mammalian cells. The major protein phosphatase activity in the particulate fraction had very similar properties to protein phosphatase-1 from mammalian tissues, including preferential dephosphorylation of the beta subunit of phosphorylase kinase, sensitivity to inhibitor-1 and inhibitor-2, inhibition of phosphorylase phosphatase activity by protamine and heparin, and retention by heparin-Sepharose. The major protein phosphatase in the soluble fraction had very similar properties to mammalian protein phosphatase-2A, including preferential dephosphorylation of the alpha subunit of phosphorylase kinase, insensitivity to inhibitors-1 and 2, activation by protamine and heparin, and exclusion from heparin-Sepharose. An acid-stable and heat-stable protein was detected in the soluble fraction of starfish oocytes, whose properties were indistinguishable from those of inhibitor-2 from mammalian tissues. It inhibited protein phosphatase-1 specifically, and its apparent molecular mass on SDS polyacrylamide gels was 31 kDa. Furthermore, an inactive hybrid formed between the starfish oocyte inhibitor and the catalytic subunit of mammalian protein phosphatase-1 could be reactivated by preincubation with MgATP and mammalian glycogen synthase kinase-3. The remarkable similarities between starfish oocyte protein phosphatases and their mammalian counterparts are indicative of strict phylogenetic conservation of these enzymes. The results will facilitate further analysis of the role of protein phosphorylation in the control of starfish oocyte maturation by the hormone 1-methyladenine.